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BLAST Quick Start

Introduction

Algorithm Basics

 Introduction
« Words & extensions

Search Basics
e Programs
e Databases
e Submit a search
e Interpret the results
e BLAST options
e Format options
e Examples
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Basic Local Alignment
Search Tool

Compare protein or nucleic acid sequences to

protein or nucleic acid databases

¢ in NCBI databases
e in local databases (standalone BLAST)
¢ to a single protein or nucleotide sequence

(BLAST 2 Sequences, or pairwise BLAST)

SasINodIUIW

Why do we need similarity searching?

4+ To identify and annotate sequences with...

- incomplete, incorrect, or absent annotations

4+ To assemble genomes

4+ To explore evolutionary relationships by...

- finding homologous molecules
- developing phylogenetic trees

NOTE: Similar sequences may NOT have similar
function!
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BLAST Web Searches, 2007

SPLITD ——

300,000 / day M—‘m—

Basic Local Alignment
Search Tool

* local alignments; isolated regions of
similarity

e fast and sensitive

e breaks the query sequence into “words”

e word matches to database sequences

are extended in both directions




Global vs Local Alignment

Seq 1 /
Seq 2

| Global alignment

| Local alignment

How BLAST Works

1. Make lookup table of “words” for query
2. Scan database for hits

3. Extend alignment both directions

S9SINOdIUIN
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Nucleotide Words

Make a lookup table based on the word size.

11-mer

ATGCTGCTAGTCGATGACGTAGCTA

ATGCTGCTAGT
TGCTGCTAGTC
GCTGCTAGTCG

SasINodIUIW

Protein Words

AIEKCYTGCTLAQEADDTA

AlE
IEK EK, 'K, I'' K, IE ', 1 '/, etc
EKC - Neighboﬁw;od words -
KCY

CYT

Lookup table, including neighborhood words, is
based on word size, score matrix, and threshold.
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Neighborhood Words (BLOSUM62)

Minicourses
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Word Hits & Extensions

Minicourses

Nucleotide: one exact match
ATGCTGCTAGTCGATGACGTAGCTA

<——TAGTCGATGA —>

Protein: two matches within 40 residues

<——IDK=—=> <—— EAD=——>

PHAIEKCYTGCTLAQEADDTA




BLASTP Summary

/example query words |
Query: IETVYAAYLPKNTHPFLYLSLEISPONVDVNVHP TKHEVHF LHEESILEV...
HFL 18
HFV 15
. HFS 14
Neighborhood
HWL 13
words

NFL 13 Neighborhood
12 score threshold

T(-H =11

Query 1 IETVYAAYLPKNTHPFLYLSLEISPONVDVNVHPTKHEVHFLHEESI 47
+E YA YL K F+YLSL +SP+ +DVNVHP+K VHFL+++ I

Sbjct 287 LEETYAKYLHKGASYFVYLSLNMSPEQLDVNVHPSKRIVHFLYDQEI 333

[ Drop-off score = ]
Highest score - current score

-X X dropoff value for gapped alignment (in bits)
blastn 30, megablast 20, tblastx 0, all others 15

BLASTP Summary (gapped extension)

Query 1 IETVYAAYLPKNTHPFLYLSLEISPONVDVNVHPTKHEVHFLHEESI 47
+E YA YL K F+YLSL +SP+ +DVNVHP+K VHFL+++ I

Sbjct 287 LEETYAKYLHKGASYFVYLSLNMSPEQLDVNVHPSKRIVHFLYDQEI 333

High-scoring pair (HSP)

l Gapped extension with trace back

Query 1 IETVYAAYLPKNTHPFLYLSLEISPONVDVNVHPTKHEVHFLHEESI-LEV.. 50
+E YA YL K F+YLSL +SP+ +DVNVHP+K VHFL+++ I + +
Sbjct 287 LEETYAKYLHKGASYFVYLSLNMSPEQLDVNVHPSKRIVHFLYDQEIATSI.. 337

Final HSP

SasINodIUIW
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Search Basics

S9SINOdIUIN

e Programs

« Databases

e Submit a search

e Interpret the results
e BLAST options

» Format options

o Examples

BLAST Programs

< Whatis your goal?

S9SIN0DIUIW

Word Size
blastn nucleotide X nucleotide 11
blastp protein X protein 3

6 frame, translated nucleotide searches

blastx nucleotide X protein 3

tblastx nucleotide X nucleotide 3
tblastn protein X nucleotide 3




More BLAST Programs

MegaBLAST Honl Sie
- batch nucleotide queries
- very similar sequences 28
Discontiguous MegaBLAST
- batch nucleotide queries 11 matches
- divergent sequences out of 18

S9SINOdIUIN

Search Basics

e Programs

» Databases

« Submit a search

o Interpret the results
e BLAST options

» Format options

o Examples
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Nucleotide BLAST Databases

Enter Query Sequence

Enter accession number, gi, or FASTA sequence ‘@ Clear Query subrange &
o —
Or, upload file

Human refseq_genomic + refseq_rna
= default db
O ——

Job Title

Choose Search Set

Database © Human genomic + transcript  © Mouse genomic + transcript € Others (nr etc ):

Human genomic plus transcript B <

Entrez Query I |
Optional

Enter an Entrez query to limit search &)

nr (nt - chromosome -
- Traditional GenBank Divisions - NC genomic records E
- NM_ and XM_ RefSeqs - gss %
refseq_rna - GSS division
refsl\r:‘é::tn’“t& combined, for human and mouse
- NC_, NT_, NG_ . wgs
est - wgs entries from
- EST Division traditional divisions
htgs pdb
- HTG division - Nucleotide sequences
dbsts from structures
- STS Division + env_nt
- environmental samples
New Nucleotide Databases
=~ BLAST
Home | RecentResults = Saved Strategies | Help g
1 NCBU BLASTI blastn suite: BLASTN programs search nucleotide databases using a nucleotide query. more... ) g
8
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Change Nucleotide Database

» HCBI' BLAST! blastn suite: BLASTN programs search nucleotide databases using a nucleotide query. more

Enter Query S

Ganomic plus Transcript
Human genomic plus transcript (Human G+T)

Enter accession nur] Mouse genomic plus transcript (Mouse G+T)

Cther Databases

Reference genomic sequences (refseq_genomic)
Expressed sequence tags (est)

Or, upload file

Job Title

Database

Entrez Query
Optional

Non-human, non-mouse ESTs (est_others)
Genomic survey sequences (gss)

High threughput genemic sequences (HTGS)
Patent sequences(pat)

Protein Data Bank (pdb)

Human ALU repeat elements (alu_repeats)

Choose Searc| Sequence tagged sites (dbsts)

Whole-genome shotgun reads (wgs)
Environmental samples {env_nt)

Query subrange &

Nucleotide collection (nr/nt} From |:|
Reference mRNA sequences (refseq_rna) B

) E—

3 Others (nr etc.):

Human genomic plus transcript -]

Enter an Entrez query to limit search @&

S9SINOdIUIN

Protein BLAST Databases

Protein

nr

traditional GenBank records
* refseq = NP_, XP_
* swissprot

* pdb
* pat

e env_nr

nr £ Nr

S9SIN0DIUIW
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BLAST Databases: Genome-specific

W I9DN

+NCEIf BLAST Home

BLAST finds regions of similarity between biological sequences. more...

Learn more about how to use the new BLAST design

S9s1Nn0dIuUl

Choose a species g

® Human
® Mouse
° Rat

.

° Arabidopsis thaliana

f
BLAST Assembled Genomes

enome to search, or list all genomic BLAST databases.

? Oryza sativa
° Bos taurus

2 Danio reric
° Drosophila meianogaster

? Microbes

? Galius galius
? Pan trogiodytes

o Apis meliifera

Basic BLAST

nucleotide blast

T TP W PP

Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query
Algorithms: blastn, megablast, discontiguous megablast

< BLAST

Home

» NCBI/ BLAST Ho

Save your
searches

etween biclogical sequences. mu:

Recent Results ~ Saved Strategies  Help

What else
is new?

or list all genomic BLAST databases

o Qryza sativa o Gallus galius

Human
Mouse
Rat

Arabadogs:s thaliana

oo oo

Basic BLAST

nucleotide blast

protein blast
blastx
tblastn

thlastx

o Bos taurus
o Danio rerio
o Drosophila melanogaster

o Pan troglodytes

B Escherichia coli
o Apis mellifera

Choose a BLAST program to run

Search a nucleotide database using a nucleotide query
Algorithms: blastn, megablast, discontiguous megablast

Search protein database using a protein query
Algorithms: blastp. psi-blast, phi-blast

Search protein database using a translated nucleotide query
Search translated nucleotide database using a protein query

Search translated nucleotide database using a translated nucleotide query

Specialized BLAST
Choose a type of specialized search (or database name in parentheses )

o Search trace archives with within species or among species

My HCBI Elr
gn In] [Register] |§

SLAST 2.2.13 now available
~ new release includes a
new engine for blastall,
changes to statistical
parameters, and bug fixes.
2005-12-06 11:55:00

BLAST 2.2.14 now available
BLAST release 2.2.14 offers
a universal binary for Mac 0S5
X, and improved
performance on some
platforms

2006-06-07 12:05:00

More BLAST news...

Tip of the Day

Checking PCR Primers

Afrequent use of
nucleotide-nuclectide BLAST
is to check the specificity of
oligonucleotides for
hybridization in PCR. The
goal is usually to make sure
that the primers will give a
unigue product from the
target genome or cONA

12



Search Basics

Programs

Databases
Submit a search

Interpret the results
BLAST options
Format options

Examples

Setting up a BLAST Search

Home RecentResults Saved Strategies Help

HNCBI BLAST/ blastp suite: BLASTP progran -3

Enter Query Sequence Identlﬁer or Sequence B

Enter accession numb / sequence @ Clear

E_03z284 T Era

Title

Job Title |NP_032294:homes box BE [Mus musculus] |

sasInodiuliN 19N
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Enter a descriptive title for your BLAST search &) SeleCt data base

Choose Search Set

Database
Reference proteins (refseq_protein}
Organism Swisspraot protein sequences(swissprot) s (8 s
Optional Patented protein sequences(pat) @
Protein Data Bank proteins(pdh) e

Ry lEeronmentaI samplesienv_nr} —|

Optional




< BLAST

Home  Recent Results  Saved Strategies  Help

» HCEBl BLAST! Formatting Results - 41Z6F6C012 Formatting options

Job Title: NP_032294:homeo box BS [Mus musculus]

Putative conserved domains have been detected. click on the image below for detailed results.

1 s 109 150 200 &0 269
e e e
honeodonain

WAITING

Request ID 4176F6C012

Status Searching

Submitted at Thu Mar 22 00:36:54 2007 Conserved Domain SearCh run

Current time Tue May § 18:42:35 2007 for rOtein Ueries

Time since submission 00:00:11 p q

Default Output z
(@]
=)
]
-
< BLAST §
Home RecentResults Saved Strategies Help 5
g
»NCBI/ BLAST! blastp/ Formatting Results - 6B16YW57014 [Reformat these Results]  [Edit and Resubmit] [Sign in above to save your seart G
Q
Job Title: NP_032294:homeo box B5 [Mus musculus] W Show Cr
BLASTP 2.2.16 (Mar-25-2007) \
Reference:

Lltschul, Stephen F., Thowas L. Madden, Alejandro A. Schéffer,
Tinghui Zhang, Zheng Zhang, Webh Miller, and David J. Lipman
(1937), “Gapped BELAST and PSI-ELAST: a new generation of

protein database search programs”, Nucleic Acids Res. 25:3359-3402.

Reference:

SChaffer, Alejandro &., L. Aravind, Thomas L. Madden, Sergei
Shawirin, John L. Spouge, Yuri I. olf, Eugene V. Eoonin, and
Stephen F. Altschul (2001}, "Improving the accuracy of PSI-ELAST

protein database searches with composition-based statistics
and other refinements”, Mucleic Acids Res. 29:29394-3005.
S —— header

Datahase: All non-redundant GenBank CDE
translations+PDB+SwissProt+PIR+PRF excluding environmental saumples
from UGS projects

5,002,253 sequences: 1,729,200,953 total letters

If vou have any problems or questions with the results of this search
please refer to the BLAST Fhls
Taxonomy reports

Query= i | 6680251 |ref |NP_D32294.1] homeo box BS [Mus musculus] _/
Length=269
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Default Output con’t

Graphical Overview

Distribution of 104 Blast Hits on the Query Sequence

S9SINOdIUIN

IMUUSE over to see the defline, click to show alignments

Color key for alignment scores
<40 40-50 80-200

Query
1

Default Output con't

One line descriptions
(default view)

results &

Sequences producing significant alignments:

homeo box BS [Mus musculus] >gi|626568%4 |ref...
homecbox protein

PREDICTED: similar to Homeobox protein Hox-B...
.1| PREDICTED: hypothetical protein [Eguus caba

homecbox BS5 [Homo sapiens] >ref|XP_001173004...
unnamed protein product [Mus musculus]

5. PREDICTED: similar to homeobox protein [Mono

| homeo box BS5 [Gallus gallus] >gb|AAW468484...

Hoxb-5 [Gallus gallus]

homeo box B5a [Danioc reric] >sp|P0%014|HXBSA...
homeodomain protein [Danio rerio] >emb|CAA312...
Hoxb-5_[Pelodiscus sinensis] s ™

S9SIN0DIUIW
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BLAST Output — tree view

Tree view for rid: 41Z6F6C012, query ID: ref|[NP_032294.1, database: nr

This tree was produced using BLAST pairwise alignments. more...

sequence Label @ Max Seq Difference @
ilSequence Title (if available) |D.?5 - Show removed sequences Hide C|
dol arce Show distance Meuse over an internal node for a subtree or alignment
‘3 homeabox protein [Pefromezon marinus] Blast names color ma

“» Homeobow protein Hos- D5
& 4 PREDICTED: hypothetical - redents
2 PREDICTED: similar to homeo bow C 5 [Canis familiaris] -ll—
x PREDICTED: similar fo homenbor ©5 [Rathus nonsegicug] mammazals
PREDICTED: similar fo homeobaox C5 [Rathus nomegicus] -,anates—

9 ﬁhomeoboH ©5 Homa sapiens]

g @ PREDICTED: similar to homeabox C 5 [Pan traglodytes) - marsupizls
&homeoban protein ==
@ Unknown (protein for MGC: 1 54454) [Kenopus laevis] - birds
“ Homeobox profein How- a5
1 HORA S [Gorilla gorillz] I oy ishes
1 @ Homeoboy profein Hom &5 (How-1.31 - turtles

& & Homen bow A5 [us museulus]

' homso b 5 [hius musculuz] - coelacanths
unnamed protein product [Mus musculus] =
0 HO A5 [Lemur catte] - zmphibizns
g & PREDICTED: similar to Homeobow profein How 45 (How 1.3) (21 [Ratus nonsegicus]
q,HDMAS [Laaothrix lagoticha - other sequences
PREDICTED: similar to Homeobow protein Hos 25 (Hows- 1.3 (M2) [Canis familiaris] - charks znd rays

2 rhomeobon A5 Homo sapiens]
3 ahomeo b AF Bsynthetic construct - lampreys
& FHORAS Homo sapiens]
2 PREDICTED: similar to Homeobou protein How: A5 (How- 1.3) [H20 iso form 2 [Macaca mulatz]
oo_ PREDICTED: hypothetical protein isoform 1 [Pan froglodytes]
1 PREDICTED: similar to Homeobox profein Hose &5 (Hos: 1,31 (2] isoform 1 [Macacs mulatta)

Alignment View - pairwise

E homeodomain protein [Danio reri

ZF-21 gene product [Danio rerio

S9SIN0DIUIW

Expect = Se-

Composition-ba

(7 _%], Positives 81%), Gaps =
Query 1 MSSYFVNSFSGRYPNGPDY QLLNYGSGS5-LSGSYRDPAAMH 59
YFEV YP}IEPDYQ- 5 ++ SYRD MH+
Sbjet 3 YQL YGTSS5AMNAS YRDSC—I‘HI—ZSC— &0
Query &0 (EPRFRQA SS5CSLSSPESLPCTHNGDSHGRARPSASSESD 1189
SL+5PE LPC+N +5 G + +E5D
Sbjet &1 LASPEPLPCSNSESFGTQ-RLFAPSD 117
Query 120 LARRQFEPMATSTRARF---EE 17
+ 4+ + Q + +G
5bjct 118 KIQ]"ISAPRI'QQ(Q"TI‘AT:TTSAI‘:D- 177
172 HFNRYLTRRER 231
FNRYLTRRER.
S5bject 1 HFNRYLTRRER 237

RESRFQF 269
RRMEWE HSMSL I-a.I' GSLFQF
IWFONREMEWEK DNFLESMSLATAGSRFQF 275




Where do Scores Come From?

One line descriptions 5
(o]
H =]
Advanced view g
=
"]
[]
(7]
Distance tree of results HEY
Legend for links to other rescurces: M vnicene @ eze [@ cene structure W Map Vi
Sequences producing significant alignments:
(Click headers to sort columns) Max ‘ Total
. i Query | E -
Accession | Description score SCore werage |—value Links
NP 032294.2 homeo box BS [Mus musculus] »ref|XP_573183.1| PREDICTED: similar t CC3 LE3 .00% 4e-156 [G]
AAA37842.1 homeobox protein 51 551 .00% 1e-155 | [1[4
XP_548176.2 PREDICTED: similar to Homeobox protein Hox-B5 (Hox-2A) (HHO.c10) ({ —— .00% 1e-154 | [1[4
XP_001502124.1 PREDICTED: hypothetical protein [Equus caballus] 548 548 .00% 4g-154 E
NP _002138.1 homeobox BS [Homo sapiens] =ref|XP_001173004.1| PREDICTED: home 4G5 545 .00% 7e-154 EE
BAB28059.1 unnamed protein product [Mus musculus] 545 546 85% 3e-132 EE
XP_001367145.1 PREDICTED: similar to homeobox protein [Monodelphis domestical Etit) L .00% 8e-120 E
NP_001020526.1  homeo box BS [Gallus gallus] =gb|AAW48484.1| homeodomain transcrip] 474 474 00% 3e-110 m
BAD95556.1 Hoxb-5 [Gallus gallus] 62 462 97% 4e-115 | [ME
NP_571176.2 homeo box B5a [Danio rerio] »sp|P09014|HXB5A_BRARE Homeobox protd —_ 00% 3e-108 m
CAA48320.1 homeodomain protein [Danio rerio] »emb|CAA31290.1| ZF-21 gene prod _31 431 .00% le-107 |G
BAD95561.1 Hoxb-5 [Pelodiscus sinensis] 17 417 96% 2e-105
. SRR Lt
94 394
92 392
385 385
i e e S
Scoring Matrices
2
2
Q
=]
c
=
- - - - 7
Nucleotide = identity matrix 8
—_ »

A T C G
1 -3 -3 -3
1 -3 -3
-3 -3 1 -3
-3-3-3 1

Q0ap
|
w

CAGGTAGCAAGCTTGCATGTCA
FErrrerrerrerr el raw score = 19-9% = 10*
CACGTAGCAAGCTTG-GTGTCA

* ignores gap costs
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Scoring Matrices

Protein = substitution matrix

e Percent Accepted Mutation (PAM)

e Blocks Substitution Matrix (BLOSUM)

SasINodIUIW

BLOSUM Matrices

e local alignments

« all matrices based on observed alignments; not
extrapolated

e BLOSUM 62 calculated from sequences with no
more than 62% identity

e Examples: BLOSUM45, BLOSUM62 and BLOSUMS80
e BLOSUMG62: very good for detecting weak protein
similarities

e BLOSUMG62 is the default matrix in BLAST

sasInooIuI
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BLOSUM62

a a

=2
L-phenylalanine (F) EX
(o]
=]
c
=
"]
[]
(7]
5
-2 6
0 -2
-3 -4
-3 -4
w1 -2 ML
-1 0-2-3-2 1 2-1 5
-2-3-3-3-1 0 0-3 0 6
-3 -1-1-2-2-3-3-1-2-4 7
-1 0 0 0-1-2-2 0-1-2-1 4
. - P 1-1-1-2-1 1 5
[Nega’uve for less likely substitutions |, _5 _; 1 _4 _3 —2 11
Y -2-2-2-3-2-1-2-3 2-1-1-2- 3-2-2 2 7
v 0 -3—222m—1——2—2—2 -2 -2 0-3-1 4
X 0 -1’ Positive for more likely substitutionsi -2 0 0 -2 -1 -1 -1
A R N DCOQ E G H I LI KMTFUP S T W Y V X
Where do Expect Values Come From?
2
2.
[o]
=]
c
=
7]
o
(2]
tree of results HEW
RS R e T
.~ E
Sequences producing significant aligmments: —value
{Click headers to =ort columns)
Accession Description ‘ Mas Logl ‘ Eheiny: 4e-156 P
score score coverage 1e-155 =
NP_032294.2 homeo box BS [Mus musculus] =ref|XP_573183.1| PREDICTED: similar to b 553 553 100%
AAA3T7842.1 homeobox protein 551 551 100% 1=-154
XP_548176.2 PREDICTED: similar to Homeobox protein Hox-BS (Hox-2A) (HHO.C10) (HU- 548 548 100% 4a-154
XP_001502124.1 PREDICTED: hypothetical protein [Equus caballus] 546 546 100%
NP_002138.1 homeobox B5 [Homo sapiens] =ref|XP_001173004.1| PREDICTED: homeob 546 546 100% 7e-154
BAB28059.1 unnamed protein product [Mus musculus] 474 474 85% 3e-132
XP_001367145.1 PREDICTED: similar to homeobox protein [Monodelphis domestical 462 462 100%
NP_001020526.1 ' homeo box BS [Gallus gallus] »gb|AAW48484.1| homeodomain transcriptio 421 431 100% 8e-129
BADOS556.1 | Hoxb-5 [Gallus gallus] 417 417 97% 3e-119
NP_571176.2 homeo box B5a [Danio rerio] >s5p|P09014 |HXB5A_BRARE Homeobox proteir 394 394 100% 4e-115
CAA48320.1 homeodomain protein [Danio rerio] =emb|CAA31290.1| ZF-21 gene produc 392 202 100%
BAD95561.1 Hoxb-5 [Pelodiscus sinensis] 385 385 96% 3e-108
S P S s
le-107
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Expect Value
E = number of database hits you expect to find by chance, > S

$9SIN0IUIN

E=Kmne?* or E=mn2°

K = scale for search space

A = scale for scoring system
AS’ = bitscore = (AS - InK)/In2
m = query length

n = database length

E is dependent on m x n (search space)

More info: The Statistics of Sequence Similarity Scores

Search Basics

e Programs

» Databases

« Submit a search

o Interpret the results
« BLAST options

» Format options

e Examples

S9SIN0DIUIW
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Initial Options — Search Set

Choose Search Set I

Enter organism commaon name, binomial, or tax id. Only 20 top taxa will be shown. @

Entrez Query |
Optional

N ‘

T~

Enter an Entrez query to limit searc

=2
Database |Non—radundam protein sequences (nr) V‘ @ g
Organism g
Optional mamm| ®
mammals (taxid:40674) L —
Entrez Query Mammalia (taxid:40674)
Optional placental mammals (taxid:9347)
eutherian mammals (taxid:9347)
Program Selectic|9g-laying mammals (taxid:9255) 4
) mammalian hepatitis B-type viruses (taxid:10405)
e Mammalian virus group (taxid:353212)
Mammalian orthoreovirus (taxid:351073)
Mouse mammary tumor virus (taxid:11757)
Mammillaria (taxid:130139) 2
( BLAST ) Search database nr using Blastp (protein-protein BLAST)
i Show results in a new window
» Algorithm parameters
Initial Options — Search Set
Choose Search Set I
2
Database |N0n—redundam protein sequences (nr) V‘ @ E
Organism e g
Optional | ] : ; : | §

Program Selection all[filter] NOT mammalia[organism]

Algorithm ® blastp (protein-protein BLAST)
O PSI-BLAST (Position-Specific lterated BLAST)
O PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algarithm @
( BLAST ) Search database nr using Blastp (protein-protein BLAST)

[] Show results in a new window

p Algorithm parameters -

21



General Parameters

Max target 100 v %
SEQUETICES Select the maximum number of aligned sequences to display & E
=
Short queries Automatically adjust parameters for short input sequences & g:
=]
e v
threshold - a
Word size @
Scoring Parameters Advanced Options
atrn (BLosUmez ¥ ©
Gap Costs | Existence: 11 Extension: 1 % | @
Compositional | Conditional compositional score matrix adjustment v | &
adjustments
Filters and Masking
Filter [] Low complexity regions @)
Mask [] Mask for lookup table only &
[] Mask lower case letters @)
Search Basics z
w
=]
2
2.
[}
g
8
e Programs ’
« Databases
« Submit a search
o Interpret the results
e BLAST options
» Format options
o Examples

22
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BLAST Output: Low Complexity Filter

>Mgl| 466462 |gb |ARRITIT4.1] human homolog of E. coli mutl gene product,
Number PZ3367
Length=756

Score = 219.935 bits (55%), Expect = 8.71148e-57
Identities = 120/131 (31%), Positives = 125/131 (95%), Gaps = 2/131 (1%}

Query 1 IETVYAAYLPENTHPFLYLSLEISPONVDVNVHPTKHEVHEF LHEES I LE-VQOHIESKLL
IETVYAAYLPENTHPFLYLSLEISPONVDVNVHPTEHEVHF LHEESILE VOQOHIESKLL
Shijct 276 IETVYAAYLPENTHPFLYLSLEISPONVDVNVHPTEKHEVEFLHEESILERVQOHIESKLL

Query 60 GSHSSRMYFTQTLLPGLAGPSGEMVE-sttsltssstsgsDEVYAHQMVRTDSREQKLDA
GSHSSFMYFTQTLLPGLAGPSGEMVE +T+ +35++ SDEVYAHQMVRTDSREQELDA
Shijct 336 GSNSSEMYFTQTLLPGLAGPSGEMVKSTTSLTSSSTSGSSDEVYAHQMVRTDSREQELDA

Query 11% FLRPLSEPLSS 129 H H
FLOPLAKPLES low complexity sequence filtered

Sbjct 356 FLQPLSKPLSS 406

Swigss-Prot

Alignment View Options

Alignment View |Pairwise o
Pairwise

Pairwise with dots for identities
Query-anchored with dots for identities
Query-anchored with letters for identities

-anchored with dots for identities

Flat query-anchored with letters for identities
Hit Table

Alignment View |Pairwise

Pairwise

Pairwise with dots for identities
Query-anchored with dots for identities
Query-anchored with letters for identities
Flat query-anchored with dots for identities

Flat iuei-anchored with letters for identities

S9SIN0DIUIW
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Alignment View: Flat Query-Anchored
with Dots for Identities

2
Getselected sequences ][ Selectall ][ Deselect all ][ Tree View ]
1 ==RBP==ARMH -~ TES¥ -~ G 46
1 e o . 4de
o0 1 46
5 %k B e S 46
B il e = T 46
0 1 A 7
LI O = e = L e R i s Lo e e e e R e e e L 46
3 46
19 46
9 46
] 7
0 47
47
46
5 i 46
e g THNGAMNA. .——. . 46
e SHERREEIE e ) | 2 L AT Dy S 4

Alignment View: Hit Table

[Nov-27-2005]

4
0251 |ref|NF_032294.1| homec box BS [Mus musculus] : 3
3
4 a
id, subject ids, % identity, % positives, aligmment length, mismatches, gap § g
4 =
7]
4.1] gil|1708354|sp| PO9079 | HEBS MOUSE;gi|&6280251 :e:'II'IE_032234.1|:3 2
4.1] 91174225740 |db] |BAE21695.1] ;91| 736954521 gb|ARI03605. 11 ;91173

1.1] £4579185|db] |IBAET73026.11 ;91173966238 |ref |XP_548176.21 4

4.1] gil11138933|gb|ARG31553.1|;gi]4504489] NP _002138.10;gil40%

4.1] 0]db] |IBAB2ED 93, 230 1 4

1] 664 :

-1 5723 4

110 252 4

.11 8252 +

-1 882 9|gkb|RRO43030.1] 35 lu] 4s :

4.1] 5428 93.11:gil2g

,,,,, — e 70-14

# Fields: query id, subject ids, % identity, %  .¢
ag = . . 4
positives, alignment length, mismatches, gap :
4

opens, . start, g. end, s. start, s. end, evalue, =
bit score 4
2%
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BLAST

Search Basics

e Programs

» Databases

e Submit a search

e Interpret the results
e BLAST options

» Format options

« Examples

S9SINOdIUIN

Examples

 Protein searches more sensitive

than nucleotide searches

- redundancy of the genetic code

» megablast best when searching within
same organism

S9SIN0DIUIW

26



BLAST is a shortcut. . .

An alignment BLAST cannot make:

S9SINOdIUIN

1 GAATATATGAAGACCAAGATTGCAGTCCTGCTGGCCTGAACCACGCTATTCTTGCTGTTG

T T T I I N O [ e N N RN N AR
1 GAGTGTACGATGAGCCCGAGTGTAGCAGTGAAGATCTGGACCACGGTGTACTCGTTGTCG

61 GTTACGGAACCGAGAATGGTAAAGACTACTGGATCATTAAGAACTCCTGGGGAGCCAGTT

Ll T I T T T I O e I O O O A I
61 GCTATGGTGTTAAGGGTGGGAAGAAGTACTGGCTCGTCAAGAACAGCTGGGCTGAATCCT

121 GGGGTGAACAAGGTTATTTCAGGCTTGCTCGTGGTAAAAAC

Free e reere el It e e
121 GGGGAGACCAAGGCTACATCCTTATGTCCCGTGACAACAAC

Reason:

no contiguous exact match of 7 bp.

Nucleotide vs. Protein BLAST

Comparing ADSS from H. sapiens and A. thaliana

ANODIUIN

SOS.

BLASTp finds three matching words

BLASTn finds no match, because there are no 7 bp words

Protein searches are generally more sensitive than nucleotide searches.
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Anopheles gambiae mitochondrion, complete genome.

BLASTN vs TBLASTX

ACCESSION NC_002084 Gl1:5834911

Homo sapiens mitochondrion, complete genome.
ACCESSION NC_001807 Gl:17981852

Homo sapiens

Anopheles gambiae

Homo sapiens

Anopheles gambiae

SasINodIUIW

www.ncbi.nlm.nih.gov/Class/minicourses/quickblast.html

Hands-On

sasInooIuI
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